Cellular junctions of the lining epithelium of the efferent ductules of the mouse, guinea pig, and human testes were examined by freeze-fracture.
Regional differences of the tight junctions of the lining epithelium along the excurrent duct of the rat testis was reported in our previous paper (SUZUKI and NAGANO, 1978) . In that paper, the junctions of the ductuli efferentes showed a characteristic feature.
The tight junctional strands or grooves were minimum in number along the duct and sometimes were absent in the junctional area. Furthermore, a beltlike gap junction was present circumferentially in the apical part of the cytoplasm between the non-ciliated cells.
Fine structural studies on the ductuli efferentes have been made in several mammals by thin sectioning (LADMAN and YOUNG, 1958; MORITA, 1966; LADMAN, The purpose of the present paper is to describe that the belt-like gap junctions occur in the ductuli efferentes in some mammals other than the rat.
MATERIALS AND METHODS
Testes with epididymides of the mouse, guinea pig and human were used in this study. The human materials were obtained by castration from two patients with prostatic cancer, aged 71 and 84, who had never received hormonal treatment. These materials were fixed by vascular perfusion through either the aorta or the testicular artery.
The fixative consisted of 2.5% glutaraldehyde and 1% formaldehyde from paraformaldehyde in 0.1M cacodylate buffer. After completion of the perfusion, efferent ductules were dissected out in the fixative under the dissecting microscope. Segments of the ductules were treated with buffered 30% glycerol for 3hrs and processed for freeze-fracture as described elsewhere (SUZUKI and NAGANO, 1978) .
Some tissue blocks were embedded in epoxy resin for thin sections. Electron micrographs were taken with a Hitachi 11-A at 100kV.
RESULTS
The distal part of the efferent ductule is smaller in diameter than the proximal part in all animals examined.
The lining cells of the distal part are different in height, forming the lumen with a festoon shape. The epithelial cells of these animals comprise a mixture of ciliated and non-ciliated cells. The tight junctional strands can be observed circumferentially in the adluminal area between the cells, as found in other columnar eithelia. They display a parallel arrangement with each other with anastomosis forming meshworks (Fig. 1) . The number of the strands from the apex to the basal direction ranges between two and six in these species. Between the non-ciliated cells, the tight junctions tend to be poorly developed.
Some meshworks of the tight junctions between the non-ciliated cells are often filled with gap junction particles.
Moreover, a belt-like gap junction consisting of aggregations of particles in the adluminal area with very few tight junctions occurs between the non-ciliated cells (Fig. 2-4) . In some cases, the tight junctional strands cannot be detected. The luminal edge of the gap junctions of the belt form appears to be a substitute for the tight junctions (Fig. 2) . Similar gap junctions are rarely found between the ciliated and non-ciliated cells. Between two ciliated cells, such belt-like gap junctions are not observed, whereas the tight junctional strands are more numerous there than in other combinations of the cells.
DISCUSSION
It now appears that in certain mammals the belt-like gap junction with a few segmented tight junctions are found in the ductuli efferentes between the non-ciliated cells. Functional aspects of the belt-like gap junction are not known, but special communications between non-ciliated cells should be considered.
In the apical cytoplasm of the non-ciliated cell, there are many absorbing vacuoles including coated vesicles (MORITA, 1966; MONTORZI and BURGOS, 1967; RAMOS and DYM, 1977; FLICKINGER et al., 1978) .
These morphological findings confirm the view that the fluid secreted by Sertoli cells in the seminiferous tubule is absorbed considerably in the ductuli efferentes (MONTROZI and BURGOS, 1967) . High concentrations of androgen binding protein are shown in the efferent ductule fluid (HASSON et al., 1975) , also indicating reabsorption of the water by the lining cells. It is reported that the luminal androgens are required to maintain the initial segment of the epididymis (SUZUKI, 1975; FAWCETT and HOFFER, 1979) . The number of spermatozoa in the Fig. 2 . A large gap junction is seen in the adluminal area between non-ciliated cells of the mouse efferent ductule. This junction is called a belt-like gap junction. Aggregation of the particles on the P face (P) corresponding to the pits on the E face (E) can be observed.
ductuli efferentes and the initial segment of the epididymis is not so large as in other parts of the epididymis in the individual animal, suggesting vigorous absorption of the fluid with rapid transportation of the spermatozoa in this region.
This paper confirms the occurrence of the belt-like gap junction previously reported in the ductuli efferentes of the rat (SUZUKI and NAGA-NO, 1978) in the mouse, guinea pig and human and proposes that this type of junction might be involved in the active fluid absorption which takes place in the ductules. Fig. 3 . and 4. The belt-like gap junction is also found in the ductuli efferentes of the guinea pig ( Fig. 3) and human (Fig. 4) . Gap junctions with tight junctional strands or 3 4
